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POLYPROPYLENE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonwoven 
polypropylene fabric composed of a polypropylene having 
excellent stability in spinning, free from surface 
tackiness and having excellent heat-sealability. 



composed of a polypropylene produced by using a 
catalyst containing a metallocene compound. Th 
polypropylene preferably contains 0-10mol% of ethylene 
unit and has an MFR of 15-100g/10min and a molecular 
weight distribution (Mw/Mn) of 1.3-2.5. The nonwoven 
fabric preferably has an MIU (surface frictional 
resistance) of ^0.3 and a heat-sealing strength 
of «0.5kg/5cm. 



SOLUTION: This nonwoven polypropylene fabric is COPYRIGHT: (C)1 997, JPO 



(.WB*mtmfr (jp) 02) 32t ^| 4# £t $H < A > 



(ll)ttfttURftn#9 

#HI§¥9- 41252 

(43)&BBB ¥fiE9¥(1997)2£10B 



(so intci.' mm^ jfft&mgti- f i sw^©m 

D0 4H 1/42 D0 4H 1/42 K 



flfJ&fiOft:3 OL (±17 J€) 



(21)tiiR«*t 


4$JB¥7- 190936 


(71) HE A 


000005887 














(22) tame 


¥f£7^(1995) 7 £26 B 












(72)3SI3i# 


a g si 






























5 # i£ 




























(74)ftSA 


ft* 





(54) [^KCDfcW #0^Dtri^>«3FIWf 



(57] [Kfo] 

fe*r0- 1 O^Mbirjittfl, MFR^15-1.0 
0 g/IO^-?S>>9, ^s^* (Mw/Mn) #1.3 

ftn, miu (mmmm&mm) #o. 3^r^^^>r^ 



1 

n-6 0-10 e^tOft-C&fi" U'^vh7o- 

U — h (MFR: ASTM D 1 2 3 8, 2 3 0^ 
2. 1 6kg^ST) #1 5-1 OOg/10»T*>5, # 
^fi^* (Mw/Mn) #1. 3 — 2. 5tfo6li^ 

[»*«3] MIL 1 (ftSNHMSfttt)' dso. 3%®^ 
Swt*Lirt-h /v3fe«3&s 0 . 5 kg/ 5 cmJSLbT 

fc^rt *«hk t-rz> tmm 1 i-Etto ^y/nt^y 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] IW^^Wy/s^i/yM^Wlt a 

oat) zmx, ^^—ti^iy- hm~m& 

[0,0 0 4] ii5t.(0«J: 9ft#y /a t'uy^ft 

^>^ft^^ffl^-CMit^^iT^^>^, rcoj; 5>#/tf y. 
y^t^ycO^iM (Mw/Mn) -ttii?&2. 6^ 

[0005] I^^'^neu t: — h >— 

[0 0 0 6] 



(2) »SB¥9 -4 12 5 2 

2 

[0 0 0 7] 

fi. >«^cr-fe^ttJK*ffl^TMatSixfc^y ynt'U 

;o [0 0 0 8] co^y/D^uyii, ^^u^^b*^ 

tb5#f4S:0-- 1 0^/i-%cofiT^WL, 

U— h (MFR : ASTM Dl 2 3 8, 2 3 0t, 

2, 1 6 kg^ST) ^ 1 5 - 1 0 0 g /I OftXh 9 , 5> 

-^m^ (Mw/Mn) ^1. 3-2. 5tfc^li^? 

[0 0 0 9] r^^yyn^i/yil 

ruTt^^. MIU (aB«*lSfeiffi) ^0. 3*r®^ 
20 £ w tttL^t— h i/— M&m±0. 5kg/5cmW±T 

[0 0 10] 

K^ffl l ^TM3t $ *xfc y ^ = b c U > «:/><c < $ A/ 

[001.1] ^fc^vfyy^t^yiioPta^t 
^> c *«WTffl^?>ixS^y t^yfl ^nb 0 l^> 

[0 0 12] eu^i*fi^SrtT^Tfe i^ffico 

I 1- K^ir >^ 1-7 h7fty, l-^^i^ 
T^-tr^, l-^-^^T^-tv, 1 in-t: > x vzM^k 5 — 2 
40 OcDm^k^-^y ^ tzt u^^'ri/^ 

^ k 7y^n Kfty, 2-^-^-/H, 4, 5, ^ /-I, 

2, 3, 4, 4a, 5, 8, li-3r9 $ t Ywfy? uy, $ ^ic^^- 

[0 0 13] *^Kffl^bW^y7PtVy[i, - 
(OJ: ^»e>S^<xS^±4r, 0 — 10 

50. n^^y^n^u^ii. =i^u^^?>*^n5¥fa 
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[0014] *jsiK-effli^e>ix*#y 

h7n» U-h (MFR : ASTMD 1 2 3 8, 230 
°C, 2. 1 6kg?^S~F) ttl 5-100 g/10£\ »4 . 
L< til 5-8 0 g/IO^TfoSr i^S* Lv\ 

[001 5] itl^^y/n iVy^^I^ (M 
w/Mn) ttl. 3 — 2. 5ffc5:i*iiU^, w <£> 

-GPCl-J:9**5lt^tl6 0 
[0 0 16] ±tEcoX 5^«tffl^bH?)^yn 

X 2 



[A] «»iflt*»IV-VIB»l31»&*^*i:\ 

[B] ro»»&*ft:-fr» [A] «:f£tt=ffc£*5 5fl:* 
fetfcot, (B-1) tmT/uS—VMt&b* (B 
-2) tl7/vU^At^yft^i, *5j:tf (B-3) il 

[0 0 17] *«M"Cffl^e>ix6»»ftJR^» (y* 

;o p-feyfc^W [a] Ji, TiB5£-e*£ix5„ 

[0 0 18] 




[0019] at, m 1 ts, «»3#«miV'-vi Brn^m 

^;7^y7A N ^-t-^^A, —^"A #ls>9fry y 7 

[0020] R 1 , R 2 x R 3 teXZfR* . Ji, 
-TfeWo-C^ttK, RSBfft 1 - 2 0 <DgHfc*Slf 
S, i?tmmi -2 Oco/^y WfcjgHLzKfftX,- -WlTa 
fS, ^f^>MS, 2***TX, y>"a 

tS, Tkig^Z-c^nyy^^^ R" , 
R 2 , R 2 *5J:r^R* T^SriSioH, Si^Rffi 

t i: fe!^iR*:^fiELT^Tfc #ib\ R 1 / R 2 , 
R 3 foXttR 1 2 >5r9f8'a^S"ttTt^^, -t^ 

^nffyx.tfR"' i: R 1 fciftt, 0-(O5-CfcJ:<ttffi 

[0 0 2 1 ] «*J0R^ftl -2 OtfxRffczkSliSi: Ltfi 

ynyv, K^v/K TV i'/u?£if<DT/w3r/i*-X ; 
v-^zj^v^-yu-, v-.^n^^v/V, V/V^/i^/K Ty 7 * 

y -=~)V^.^)V^ y -^fry c zj f/u#if<DT V — frTfr 
*frS£ ; y fry hy./K y7f/V7x^;K S D ^ 
5vu:7^^/K zL^tvy s. fr s /"n^^^j:^^ tf 

fry y v y if <e>t y — ^s>s nt*mtfbfr 
[0 0 2 2] rix?>^{t**S^jB-&LT?Kriti-5ffl 



( I ) 



-< v^va* irosiats, -o-if^. -i-yfuy-m. 

ffi jf- fry =^^fr, y'u^fr^ y~*?-fr?j:b*(DTfr*rfrg: 

[0023] /Noyyft:ft{t**st L-cii miaeMt 

i-fb^6 0 ^^MfSiLt^^^vyy/K y 
fryVfr^^<D^/^it7^mW:^y } Jfr ; v ; y^,a->y 
Vy = —fri/Vfrtj:¥<Di?8zitfc^9&i/yfr: b 
30 ])y^friy])fr\ bV^frisVfry h V y^t'fri/V 
fry n^^vvu-yU fr\ b V y frisl) fry 

is* ^fry^=^ frisV fr\ ff-frV-y ^=-fr-y-y fry v 

VhVfrisVfry b V t7f"^v ]) fr?£ t£<D h y j^£tK 
mWi&is y fr ; h y y ^/^v- y /u^-r^^ £^^b7K 

maifev'y ^co^y r-fr ; h y ^ fv^v-y ywy^- 
^4fo^>r*aifeT^^yus ; h y y 

[0 0 2 4] $ blzfr^miSti&b LT^Suffi^co- 
S i R3 [fcfc'L, Ril, j^*«l-l 
40 0O7^^;vS, *fcti^*S:6^ 1 0(OT])— fr&) 
T ^ S rt ^> S j & s ^ i f 6 ri^ c 

[0 0 2 5] SS^Si Itfit K"^r>'£ ; * b* 
&;y^/*->y t^fry^j^ris^ ^j^^-fry^j* 

isy -fy b*ist£}f<OT y — **is& ; 7i^M h 

[0026] $ bizmm^mt lth-os i r 

50 ;^^S, ifcligeit6-l T*S£ 



(4) 
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[0027] ^ *v^mt\^x\±m^mmit<&m(D 

[0 0 2 8] li^St LTfiT^ ;l ; ^f^T-; 

y\ y^f/^7^y, u^*\s*VT^ JttiftOT 10 

/V^/VT ;;S;7 ^^-yi-T ^ / , > ; :7^^yl-T ^ 7 , 
^hy;V7^/, ^t7f;U7^, 7 ^jvy =l=-;v~T 
X Jt£}£(OTy—>VT* J I4/-Cli7 yl^yWT 1? — />T 

[0 0 2 9] $ LTttflMB£J^(0-N 

7Vw*/uS. 4fcfi^*ft6-l 0O7!i-/vS] "CSs 

[0030] y >"£&&t \^x\**s*^/i'y*x7>( 

y\ is7x.~juy*xyo(Stjii?<D7*x-7 4S&tj:i; 20 

P R 2 [fcfc'U Rtt, ^ri^JBW^ «*Sl-10 
<E>TyV*/0^ *?ctA0S*S6~ 1 O^ry-yuSj ~C 

[0 0 3 1 ] ^nyyiL'tli7^ S*. ft*, 3 

yK iso-y-hrVK n-X^vW iso-X^yt-, tert-Xf 1 
/^^7y^;i-I-:l^^nf:Stfc^r ird^f* L 

[0032] x 1 fciax* sirWira--ets*o 

*«*rs, t^mttm. 

[003 3i mit^mmt itn j^^jm^mi -2 0 
(DmitT^mmtm^ l < , ^Miris, r : , r* , r 

Wt*<t:7k*«^»*L<, R 1 , R 2 . 

R ; teXTlR' tfi^tTyS^ff £r i^t^s. 
[0 0 3 4] KSs^S^iO^^oyviR^i: ITfi, 
R" , R 2 , R 2 JoJitfR' tra^^S^fcJiJS^^J 
^X$% 0 W r^^St LTJi. R 1 , R 2 , R 3 *3 

h y y ^yt^o-irv^/u^^^— k h y >■< y 50 
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6 

7^-4^— K '<i'?7/ujrv2^<^-&>'x/i'Z7±^—btit 
b*(D*yuy jr^-~ b& ; y f;v^/i/7>f^- 7x^ 
yu;*yl^;7^^— K V^yVxW^— K p- hyUm 

v^yi^^^— K h y y ^vwo-tfv;*^;? ^ 
K ^y^7/Vtn^yfy^A7^*- h # CO yW 

[0 0 3 5] 4r>f***Ki: LTH miB£H«co4r-< 

5 0 ztit><D?-h, ^D^yl^ 

[0 0 3 6] 2tf^Dy^tg 
tokiJtg, 2<ffico^^^g, 2flB(O4r0u^^9^'& 

2flB^^X-&*S, -O-, -CO-, -S-, 
-SO-, -SO?-, -Ge-, - S n - , — N R 5 

-P (R 5 ) -P (O) (R ; ) —BR 5 
-*fctt-AlR s - [t/;U R ; S^^IU-t' 

[0 0 3 7] mitHmmb ITU Sit 1 -2 0(7)2 
>\ U-Mj^f uy, M-fh^f-i/y, 1, 2->^ 
¥(DT y -;i,7^ ^ uyS4 p>n5o 

[0038] ^-y^itmitfcmmtLxtt., mm&i 

— 2 o«2«©^3y v<t^t7k*s^»^ t < , ^rfr 

^Jirfl, ^ n 2 ^ f u y t'(7)ll^it 1 - 2 0 (7) 2 
[0 0 3 9] 2tf(0^-r*$^Sir Ltfl v-yu^, 

^^■y!)i/y v>y ^^->y uix, v^^A-v-yu 

v : (n-^n^yw) yyuy, ^ (i-^stVb) v-y 

yUl/y, y7x-yUyUuy, (p-hyyu) yju 
v : (p-^nn7x^) i/y^t"(7)7^;^y 

y u>s ; t/u^t^t y — yu->y u>-g ; ry — yv-v-y 

u>S ; h^y^-yv-l, 2-v : ^> y yu, S =7 y 

1,2- v ; v-y yu^dr'coryu^yu^v-y yu, 7^^7U 

— yV->->y yl-S : 7U-yPyy!J ^S^^^^tf hz\- 

ho 

[0 0 4 0] 2«oy^^!?A^Ii:U"Cll _LI£ 

IS [{fcl 6] X^^ti^majoh, sr-tm, fiV-*^ 
[0 0 4 1 ] inbfotm vV^yU-v-y u^S, >- 



(5) 
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5 



fJd>'!)u>'S»»Sl^. «Tt-> mJfE^: ( I) 

[0 0 4 2] rac-v^^vv-v-y u>--t^ (2, 3, 5- h y 

h\ rac-vVf^yU uy-t'^ (2, 4- h y ^ ^A->y* 
n^y^^-yl/) y;i,3ni)Ay^ u y h\ r a c - :y > 
^yw> y uv-tf;* (2-^ ^vu- 4-ter t-^^v^v-y* v< 

7 s is- (4-^ ^vWv-y* n^O-y? v^^-A) (3-y^vl"-r 
>^-yl/) ^n^r)A^^D.!J K, -f y y° u t Q J) S 

- (4-lert-^f L ^>^ n^O-y? v^m-/u) (3-p<^vW_ 

- (4-tert-^^^>^ n^£^^v?3i=.^) (3-tert-^ 

y u>- (4-y ^iv^z u^is? i?=iL=.jv) (i-t^-jv 



M-tert-T/fvVv-y* n-O-^^nun/ix) (3-tert- 
v-yuv- O-teM-y^A-v-y* n-O-^^mrr-yl.) (y 
>- (3-ter t-y^A^>y* o^y^^x-^) (7^1/ 
[0 0 4 3] ^tz±.t^<OX.0^i\L^m^(D^/Vz2-ry 

£\ — r/A, y^y^ry^ y^-^v^^jU, ~:ty\ y 7 

. fc^-&»«r**f 5 c i: t T# * 0 
[0 0 4 4] SWES (I) T*£;fxS*IV 

B»W»AJR^b-&*<D5*>, TIB-ttS; (II) , (II 
I) (IV) T^S^SSSIVBSeS^^k:^ 

P>»liix5^>tt< t fc 1 ftcogg I V B JSea»^JR<t^* 

[0 0 4 5] 




. 15 



(II) 



[0 0 4 6] 5£<K M 2 ttJB«1**«IVBl£(0«»:feJR 
JH^Sr^U ftfrWt-te, ^^^r>jU N C^l^-y^ 

£ c R ,; it Z^illU— t^ot^Tt) J: < , 

n-7 2t c /K -ryy^tyu, n-y'^A, -ryy'^ 

[0 0 4 7] rno^ ^ ^ >^rL/Ug(I^^L/lJ^^ 
aU«<7j7A*^K#W*L<, ^b^itl ^4 CD 

[0 0 4 8] R' 2 , R 1 \ R ,s *5J:tfR 16 te, SH^dlS] 

fcii^*»6- 1 6 <D7 y— ^££*U 

a -^-y^vW\ 0--7~y^vK ry hyt^- 
>K ^m^>hyyV N fU — /W T -fc "J" !7 fvW y^ 
Uxi/i^ 7t7>MJ fF7t Knt7f;K 

-f>^'-/K tfy = — y A#ifTfe6 c :^f>(7)^7 



[0 0 4 9] :nf)^7y-/H^ 7^1, * 
^-yu, ^^jr-^^/n ¥/\,t£}f<rj7 y -;U7^^;vS ; y^ 

^^/k hy/K ^f;i/7^-/K hyy^/uy'^^. 

yW, x^;l/7 ^ n/K y 6 " y xn;K fc"y-nyV, 

V y t Kat7f/w -o-^^/k fy y fvt£}*<r> 
T y r-^Stt ^co^^^c 1-20 ^^kmS ; h y ^ 
4(9 f-^v y h y ;Vy y /U, Mi7x — /U->- y fVtl 

if<o^m-> V $ TXT i^t{)±i/\ 

[0 0 5 0] X ; fcJzt^X 4 (1, I^J:p]-tbI4o 

y-n^v-JF^, ^^^1 -2 0cO^fc*3BSt IT 

nmtzt mtittom+is «t vssrffy^-rs r t ^t# ^ c 
ii, mifB^^^: 1-20 £o^{b7k^s^^/^ a y 
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[0051] mm^mmt urn. t Knt^^i, * 

[0 0 5 2] -f^^Si: Itll lt&IE'&KSiffc^ 
^;U7d-*-h, ^y^;V^/l/7**-hs p-h^y 

^-h7it^^/V7T^-h5, ^^vU-XA-y^ 

,v-7^^— k ^ 7/^n^yf y^;w7 ^ ^- h 

[0 0 5 3] liitcr^^ /M3yy«^ mm# 1 - 
2 OO^kTkSSTfoSC LV\ Y 2 te, ^* 

St 1 — 2 0 CO 2 B(D&Hk7km&. l-20O2i 

>r'^- r> -O-, -CO-, -S-, -S 

0-> -SO2 — N R ' 7 — , -P (R 1 7 ) - P 
(O) ( R 1 7 ) — B R ' 7 — f 3: — A 1 R 1 7 — [fc 
tzLs R'MizkSiJBW-, ^u^f^W^s 0§3s»l-2O 
<Z>0Hfr*3t£> fcm&l —2 0^"^rWt:^b*i 

1, 2-^^U> N 2- ^U>, 1, 3- h y 

—yv^uy, > : :7 2- uyTi^T y — 

;^T/v^rU^m^t(DmmW\ — 2 0(D2®b<D$iitftM 
S ; # a ^-U^^ifco±IS^^i£ci —2 0O2to 

^vu-v-y l^y, v ; ^fyl/yU U>\ v^^y^v-y U>\ 

v/7xn/Vyy yy (p- h y yP) yJJU 

>\ ^ (p-y* ~ n ;7 - nyl.) v y U^TiifcOT/W^yV-v- 
y W>\ T^WD-^yyuy, T'J-^yy 

'/y!) /Ufti'^Z/l^/i^y* y yK T/U^^T y — 
v->y yK T y — yi^v-y yuS^f^tt^y^Sra^ 
S ; ±f£2tfOv-^^^^S^y-i / *^^yw^r /J uj z 

[0 0 5 4] Sfc, R 17 !^, ffijEfclSiao^ny^JW 
-r, ~2 O^^tTk**, - 2 0tO^ 

ay ^b^bTk^SSr^-t", ^Kibc^y^Y. 2 il, 2{ffi 



70 



20 



50 



40 



50 



##*L<, 2toy--Y*$tlT^^:t^J:^f4 
L<s 7;^/Vy •) i/y, 7;^;U7!J-^y!i l/y^ 

[0 0 5 5] JSATKJlIE— (II) 

(I- (2-P^/W lsrf~!\>} I ;^3^9^D 

y K\ rac-v^^/Pv-y uy-tf;* {1- (2-7* 

.xj=./W } ^n- 7 jUv^^ n y h\ rac-v^ 

^f/^y {1- (2->3vW-4- 

yv-) -f y^—yp) } ^Ua=!>A^o!j h\ rac-v^^ 

^AvU {1- (2-^f;v-4-(1-7y hy±^ 

f/^yi/y-t^ {1- (2-7tf-;u-4-(9-7xty hy 
/V) ^ y^^/p) } ^i/3i^^n!) h\ rac-v^y 
f^>yu>t^ {1- (2-^^M-(p-7^tn7x 

4 ^y^zz./u) } Ayyy* tn y K, rac-y/ 

^^>yuy-t"7 0- (2-^^u-4-(-^^^7/u^- 
c7x-;V) -< ^"f — yu) } y/V3-r)A^^ n y K\ 
rac-y/^ ^yi-v-y {1- (2-^^/1—4- (p-^ 7 n 

P7x^;V) ^ - /i.) } ^/yynn^^^^ny K\ 
fac-v/^f^v-y {1- (2-^5vu-4-(o, p-y^ 

^dd7x^;u) >Or^;y! y^/vn-i) 

Ay^ny h\ rac-i/^f-^y-y L/y-t^ {1- (2-> 

Ay^y h\ rac-y^fvu->y l/>-h^ {1- (2-^ 
(p- h y yU) >-^^/u0 } y;V^^f>i,y^ D 

y h\ rac-v ; 7< 5vv->y (1- (2-y^/u-4- 

(O, 0* -y/T 1 ^/V ^ 7 rEL^-/U-) -1 — Y ^^-^-/U) >?/Vzur.r>jU 

'^3!) K\ rac-y^f^-yy {1- (2-^^ 

i?#*V b\ fac-yVf^yy u>-h^ {1- (2-*^ 
yl — 4- (p-^^yy/U\7xi^.yW) v^^yu) } ^3-1) 
Av^ny h\ rac-y^7-;Vyy {1- (2-^ 

^/U-4- ip-t'7xr-/l/) ^ } is/U^^&M.-is 

? n y rac-yy^^/uv-'y i/>-tr°ys {1- (2-^ ^/u- 
l-!p-hy^f^yy 1/^7x^1 v-r 5 - /u) } 
/V3^r)Ai/^py K\ rac--y^^ ^/i-v-y U>- t"y^ {1 
- {2-7 ^.^-jV-£{--7 ^^-;\^{ ly^f } i/;U=i~t?M> 

y^y F\ rac-^^/Uv-y UV-IT^ {1- (2-^^ 

h\ rac-'yy^p^^y;byy yy-t:^ {1- 
7U-4- T 7 ^^/W^ /f } y/^^7Ay^ ^ y 

K\ rac-7^^7x-yVyy yy-t^ {1- (2-^/1- 
4- 7x-;W yf^/l/) } y^/U^ jr. r> A y/y* n y K\ r 
ac-v"7x-^yyi/y-t^ { 1- (2-t< fvP-4- 7 ^n^- 
yu-T ^f^nyl^) } ^;1/3^{;^d!I K\ raC-> ; (p- 
MJ/U) V-y U>--e^ {1- (2-7^^-4- y'^n/W 

yr^iyy) ) i/^an^isv/^n y H\ rac-y/ (p-^ a 
^ y'-^/u) yy yy-t'^ {1- (2-^ 7x^. 
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>- tf * {1- (2-^/y-4- 7^3=/y^ y^/y) } is 
/1/3^a^d!) h\ rac-:^ uy- tfy^ {1- (2->* 

57y-4~ 7 a^/y^ ->^33,y) } ^3-r)A^D!J 

Kx rac-y^/y^/y^ uy-tf;* {I- (2-^/y-4- 
y ^^;\^< ly^fzz.;v) ) ^/i/an^A^ny h\ rac- 
^fvw*^— u^-tr* {1- (2-;*f7y-4- 7^33/y 
^yf^/y) } .>';U3n^^D!J K> rac-v^fvy 
y!)^-t^ (1- (2-^ ^/y-4- 7xn/K - 
/y) ) ^yl/n-^A^f/K rac-v^ f-yvv'!) uy- 
{1- (2-^ f7l--4- 7^33,y>< y^^y) } ^/y=r 
A;* ^-/yy* n y K\ rac-v^5vy->y uy-tf* {1 

- (2-^3vu-4- 7^ — /y-f i/"f=- tv) } i>jV^r=-^7 
^d-U KSOiMe, rac-v^^/^v-U UV-fcT;* {1- . 

(2-^^/U--4-7^— /y^l y-^ — zy) } ^v? 

y 7 n y h\ rac-^^f/i^yy u>-t^ {1- (2-^^u- 
4- (Z-^f-zWl-t^f^) v^33,y) } ^u=i-»> 
Ai?^o'y h\ rac-v^/yv-y \fx {)- (2-^1 

^^v/^n y H\ rac-v^ ^/^> y u^-tr^ {1- (2- 
rc^yw4- (2, f;V7 3i- /u) -f V^"— /y) }_ y 

;U3^!?A^Dy h\ rac->Vf;i/yU uy-^X {1 
-(2-^^/1—4- (o-^od7^^/U) yf } ^ 

- (2-^^-/1.-4- (2, 3-7 y 7 ^7^-/V) ^y^- 

/U) } h\ rac-^yV^/yy y W> 

-fc 0 * {1-(2-^^/y-4- (4-tf7^-y /w) 

/i^) } y/V3-r)Av ; ^py h\ rac-^^/Wv-y U> 

-tr * {i- !2-^f L /w-4- (4- h y 7= ^/y->y /y7^— 

/y) -f^-T^/y) ) v'vw=3 - ^jUy^ n y h\ rac-v^y 
^/Vy y u>- t"* {1- (2-n-^ c n b: c /y-4-7 oi33/y^ y 
^-/y) } xs y K\ rac-y^^/yv-y 

/V) ^ > 7*^/1^) } ^V3-l> Ay/y 7 n y H\ rac-v^ 
f/vyiiuy-t^ {1- (2-n-7~ t: c /u-4- (5-Tiri~7 
^/V) -fy^^y) l.vvv^^^^y^nU h\ rac-y^ 
^^/Uv^y ixy-t'^ {1- (2-i-^°n i: c yw4-7x3-M 
y-r^y) } — ^J^i/tr 3 y K\ rac-v^ ^;^> 

'J l/>t"7 {]- (2-i-7°^ t: c /U-4- (a-t7f^) ^fy 
-^—/y) } vvi.3 3 tyJ±is# zz y H\ rac-y^^/Vy-y 

{1- (2-i-^n t: c /y-4- (8-^^/^-9--7"7^ 
/u) -i y-r 5 — /y) } ^3^^Av ; ^ij K, rac-> : ^ 
^/uyy i/y-f'T, { 1 - (2-5-7^-^-4-7 y-x 
— /y) } ^3-?^>^3y h\ rac-vV^yy U 
>- tf.x {)- !2-s-7'f-;M- (o'-Ty^/u) y^— 
fV) } y>3^yA^^n!J H\ rac-vVf/PyU yy 
-f* { 1 - (2-s-T7'^/u-4- (2-^fvy-1-^7^/y) -T>- 
v"'— /y) ) ^a^^A^ny h\ r ac- ^/yy y 
U>-h°y\ {1- (2-n— <V^/U- 4-7^—/W >"r — 
/!-) } y>3-r)^-y'^n y h\ r ac- ^/y y V u y 
-t^ {1- (2-n-^>^/^-4- (o -^"7^/y) -f y^T— 
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/y) } h\ rac-e/^f/i^yy yy 

{1-(2-n-^5^/u-4-7rc— /y^ ^-/u) } ^/y 
— ^^d!) K, rac-^^f-yuy-y y>-t^ {1- 
(2-n-7^/y-4- (a--^*7^/u) >f } vvU^ 

- ^^oy rac-y^^^yy uy-t^ {1-(2- 
n-7^/y-4- (2-^5^/l-1-t-7^/y) >-^-/y) ) >? 
;1/3-|)Av/^d!) K> rac-^^/Uv'y i^-tf* {1 

- (2-1-^^/^-4-7^— /y-O-^^/y) } v^/y^-y'A 
v^'oyK, rac-y^^uyy L/>t^ {1-(2-i-7 r ^* 

70 /y-4- (a-*t-7^/l-) ^y-'x— /y) ) ^/V^-^A^^ 
n y K. rac-v^^/i^v-y i^V-t 0 ^ { 1 - (2- i-7^/y-4 

- (2-^ ^/y-1 --7-7^/1-) 4 y-T^/y) } y?/yrj-^^ 
*^ny K, rac-y^^^/w^y u>--t^ {1-(2-^^"-< 
V^/y-4-7^— /W >"7^— /y) } y^^^^y'^ a 
y K, f3C-y^f/k>y (1- (2-^^-0-^/1- 
-4- (a-^~7^/V-) ^yf-/V) } ^3-r)Ay7n 
y K\ rac-v^^vuiyy u>-t°y^ { 1 - (2-n — vW-4 
-7x^;W yf-/v) } iy/y^^ty Av?^ n y h\ r a c 

^/yv- y uv- {1- (2-n-— ^ v^/y-4- (a-i- 
20 7^-/y) -Ot 5 — /y) "} vvy^ — ^jU-^y 7 a y K. rac- 
^^■7x^yy |1-!2-rf;M-7^^ 
/y^v.T^^/y) } y>3^^v/^y K\ rac-^^/y 
7r^wyy i/y-t'7, {1- (2-^^/y-4- {a--ry^~ 
/y) >r>^— /y) } y >3^^y^ny k> [80-^7 
-^i/y->y u^-t^ {1- (2-^^/1^-4-7 =— /W 

- /O } •iy/yrjjz. r> n y K\ r a c- ^7 ^ — /u-> V 

{1- (2-^^/y-4- (a-"^-7^/y) -Y Vt 5 — 
/y) } v?/i/3i^^py K, rac-v7x3:;y>y y 
^-\fy {1- (2-^^/y-4- (4- \?y =. y — /y) 
50 /1-) ) vvyrj - 7 a y K\, r ac-> ^ If ^ {1 

- ;2-r-^-/y-4-7^3^/y-f >-r33/y) } vvyrs-ryjU^ 

K\ rac-^^u^-t^ { 1- !2-^^/V-4- (a--t 
7^-/y) y^^/y) } — 7 A^y 7 r3 y K\ r ac- 

n^y>-t°>^ {1- (2-^^/V-4-7xi33/y^ ^^33 
/y) } yvV3-^'y^ny K\ rac-m^- u>- {1 

- (2-^^/y-4- (a-t7f^) << is^r—tv) } vvy =?rr. 
v'jUv^y'ay h\ rac-^^l/^- t*^ { 1 - v2-n-7*"n 'r e /u 
-4- (a-^-7^/W) ^ Vt^/U) J vvU33T)i,«/^p 
y K, ; rac-y^y 5^/y^/y ^/y-t^ { 1 - (2-^^/w4-7 

40 } yvv^^yi.y^n y K\ rac->- 

^^/u^/W^/U-tf^ (1- (2-^^/y-4- (a --7- 7 7^-/1-) 
-r>-7^33;y) ) vvu 31337 Av/y 7 n y h\ rac-v : ^^/V 
. y/y5;/U-t^ [1-(2-n-7'nt:>-4-7x3yWyf^ 
;u) } i/;U3i^^n!J K*^e 
[0 0 5 6] *fc±BB<0«t 5*^^***75^=3^^^ 
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n-^ntVW yf^^) } ^/i/3-!)A^o!) h\ ra 
c-^f/^lli/y-ty, {1- (2, 7-^y ^P-4-i-^ e n 
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n /v) } y^xj/Ay^y K, rac-v^y ^yui^y u 
ls-}?>\ {1- (2, 7-v^y 5^/^-4- y fyi/y^ n-%3ey^ 
>-7^yw) } ^/vn-i)Av/^py H\ rac-i/y ^vi-> 

y u^-tr* {i- {ii-iy^^/v-^-y ^=~jv^^;u^ ^ 

7^-,i0 } ^wn-ryju^^^y rac-v>y ^v^v-y 
uy-t 0 ^ {1- (2, 7-v-y 4-:?^ — yi-v^ nywy ^- 
yf^/i/) } jUv^ " y K\ rac-> : y^ 

/WyiJ l/y-t'> {1- (2, ]-^^f;M^nn^f/^ 
>"7^yiD } v//^^>)Ay^c!) H\ rac-v-y^/Uv- 

y uv-tr^ {i- (2, 7-> ; y ^/i-4- s y y ^/vv-y yi-y 

^yi^Y z/=r zz-;v) } ^3^i)A'/^n!) r a c- 
f^yUuy-f^ {1- (2, 7-v?y ^/w-4-i-^zj tvu-f 
yfz^jv) } ^3-9 A-y^ s y K\ rac-v : (i-y^- 
cr'yU-) yy l/>-t^ {1- (2, 7-v^ ^u-4-i-^= '- c /i- 
} >vv-rn - r> Av ; ^ n y K, rac-y^/u^ 
- ^i>-u->y.u>- tr^ {1- (2, 7-v : y ^yu-4-i-^^ tvu- 
^^-t^/V) } ^/>3- 7 Ay^ny h\ rac-y^yU^ 

=.—syisV u>-t^ {1- (2, 7-^-y ^/u-4-t-^*^/u-r 

>^^yi-) } ^ijA^P!) H\ rac-v : ^^^;v 
yy^y-t^ {1- (2, 7-v^y ^/W-4-t-77*^/W^ ix-r- 
yl-) } y/P^-^Ay^sy h\ rac-^7s^/Uv !) 

(1- (2, 7-vV ^yP-4-^^yW^ } v ,; 

^n-tyA^^D-y F\ rac-v^ (p-Sy/w) yy 
f'^ 11- (2, 7-^y ^yU-4-i-^n rivw-r >-7^^/W) } 
vvura -i)Ay ; ^ o y K\ rac-v' (p-^n" ^ - ^i/u) 
y'll^y-t^ {1- (2, 7-^y ^-/u-4-i-^a tVW >^ 
33-yi.) } y>n- 7 Ay^py b\ r a c- is* *f~tVis V U 

>-tr^ {i- (2, aj-hyy^M-xfyu^yf^ 

yu) } y/Vn-^A^/^py h\ rac-^y^yv-v-y u> 
-t'.x {1- (2, 3, 7- h y y ^;V-4-i-7"D t c y^ ^t^^ 
yp) ) is/ls^^-^ J+is? n y H\ rac-y^^^^yy uy 

-trj* Ii- (2, 3, 7- h y y ^/u-4-t-^/i^>r 

yv) } 'y>n-i)A'y^ny K\ r ac- v ; y ^yp>- y lx> 
{1- (2, 3, 7- h y y 5 L yb-4-y^ o^^ry/W is*f 
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tr* { i - (2, 3, 7- h y ^ ?vu-4- h y ^ f/i/v' y 

f/i^yy uy-t^ {1- (2, 3, 7- h V h V 

h\ rac-OV 5S^>y {I- (2, 3, 7- h V * ^ 

n y h\ rac-y^f/Ui/yuy-^ {1- (2, 3, 7- h ]) 

^^^A^nJJ K, rac-y^f^yU u-y-t^ (1- ' 

(2, 3, 7- h y ^f-;W4-^n;Mf/Wyf^/v) } ^ 
;i/3^^y^DU ^ rac-'^^^^y y-y-t::* {1 
- (2, 3, 7- h y y ^/W-4-i-^= t:/WT y^-A-) l.vvy 
=3^.^A^^ny Kv rac-v^ 0>y* n ^^rv-yy) y!iU 
V-t^ {1- (2, 3, 7- h y ^^/V-4-i-t7 6 n tVWV^- 
yy) ) y;^^<).A^ n!j K* r ac-^ ^vw:7 yyv- 
!iu>-t^ {1- (2, 3, 7-h 9 ^;u-*-i-yn t c yy-f >- 
yy) } y/V^^^Ay^ - y K\ rac-^y'^^/Viy 
!)i/>t'7 {1- (2, 3, 7-h y yf- 
yy) } ^-^y^nl) K\ rac-y^ (p- h ]) /u) 
y u>-tf^ {1- (2, 3, 7- h y ^ ^/u-4-i-^a tVi^f > 
-r^yy) } ^3 - i> s y h\ rac-^ fvy-y-y 

{1- (2-y* ^yU-4-i- y^tVw]- y^yy-i' 
;y^^.yy) } ^33.^^f^pjj h\ rac-y^f- 
;w>y {1- (2-;* yS^-4-i- y^n tVu-7- > 

-TV) . rac-v^ y^/yv-y u>-h^ {1- (2->^yy-4- 
i- yntVv-]- y< y^yy^f > y^—yy) } ^U3 ~ J+-\? 
7, (p- 7^~/V*^7 4 -f- M s ra-c-^^f/Wi/y uy* 
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*-tf>v {1- (2-^fvw3- ;*^yy-4-i- y^cr tVw-7-^ 
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±IS— [IV] iz*3^"-Cs R* 2 crjfc 

n-yntvvS, >fyyn^S, >fyyf;uE 

y" n — ^vvbfi, hy^S^C-ifTfcSo 
[0 0 9 3] reoJ: 5tt*«T/w5^9^t-fr»{B-1) 
t ^ftW^lix MJ^f^7;P^^A, hy 

h y>r y^^T/i^^i,, h y t^f-^7^^ — 9 

^ S y 2-^f^^y;U7^^ ~*}J+fti?<D V V T >v 
/Utr~/UT/i $ — y* ^ vV^vuT/L u y 

X \/=-^-;v7 jv* - y h\ >wyyu^7 

^;-!>I^d!J h\ y^y7'f;i^7^^-')^^3!J 
h\ i/ J ^~;VT^ x — J±7* = ^ K4^^)v f 7;u^;u7 

K\ oi^uT/U^ A-ty;^y- a y h\ -fy/n b: c /w 
T;U^ — £ A-fey;*^ n y F\ y'^/UT^ $ n >y Air ;* 

n y K\ r:^7;V;-!>A^ n y. K\ -f y 
yn^T^^^^y^nlJ K\ rfA7;l,;x^ 
v^n; Ytaif(TjT^^T^% ^ h\ :y 



(11) ^?9-4 12 5 2 

— <?J*s^ K9>f K^i^7/^7;V^^AAV p 

[0 0 9 4) ifcti7;i/S^i>Wt*«(B-1) t L 

TIB— jRS; [v] T'I$n^fe^fflP5:H 

R-.AlYs-n •-• [V] 
(5t [V] R 1 ttJbIBfcH«Tfc!K Yli-OR* 
-OSiR 3 3S, -OAlR'ifi, -NR 5 2g, - 
S iR 6 3££*if2-N(R. 7 ) AIR 8 2S-Cfc9, nttl - 
761 2T*>0* R 2 , R 3 . R 1 *5±t^R 6 fvuS* ^^vw 

y-^-^S^^Tfe>9, R 5 HzkSlJH^ **?~>v 

/wv-y^s^iTTfco, r 6 texzfR 1 vi^r^m. ^ 
jwfcttiwtt, Tt?.<D£ottit^m&m?hn,z> a (i) 

R%A1 (OR 2 )3-r, ~?%t£tiZ>4k&%0, tzbTL&V* 
^}VT ?\s ;^^y h^ri/ h\ y^f/l/7^; - ry^^ 
h^rv-K> ^yy*f/V7;vU9A^ h^v-K^if, 
20 (2) R 1 n A I (O S i R 3 : ) 3 - r. -Cr^^rt^^^ft. fci 
^LtfEt2AI(OSi Mea) , ( i so-B u) 2 A 1(0 S iM 
es) , (i so-B u) 2 AI(OSiEls) t£ b\ (3) R 1 r . 
A I (OA 1 R^ 2 ) 3 - r ^mZrL&fc&m. tztx.lt, Et 
2AlOAIEt2 s (iso-Bu)2 AIOAI (iso-Bu)2 t£ 
t\ (4) R^AIiNR^);-. TS^jftfcfl^ft, f* 

Me 2 A I K E t2 . EliAINHMe , Me? A IN 
HEt E 1'2 A I N (S i Me3 ) 2 x ( i so-B u) 2 A I N (S i 
Mes)2 t£t\ (5) R ' r, A I ( S i R E 3 ) 3 - r. T*$zx5 
-ft^ft, (i s 0- B u) 2 A I S i Me- ?£t\ 

30 (6) R 1 n A I (N (R 7 ! A I R s 2 ) ; - r. ^m^ri^it^ 
tzkxM. E 1 2 A I N (M e ! A I E 1 2 , (i so-Bu) 2 
A I N (E t) A I (i so-Bu) 2 >tcif«, 

[0 0 9 5] *K^.CD9*>Tfi. -KR'jAK R% 
AI(OR 2 )3-r, , R ; nAI(OAlR'?)--n- Tlb^h.^ 
{t^ft^J*L<, 1fi:R^y7/W^Htfct), n 

[0 0 9 6] la^^bttii^CtbT^^, 
*^P^T^U^^^t5 (B-2) >V*=^V J±***s{C% 

mi-t, !m&^yfy«Jgl4(7)7;v;y^yTfc 
40 oTU<, ^fzmmW2 - 2 7 6 8 0 7#^«-CBB^ 

[0 0 9 7] ±ffi(OJ:^<CT^^y^vli, tPj^tfT 

(1) P^«7k^^^5{t^^^>^^ B B B*^^*i- 

ft, Bt&T^^y-A^nft, Bt»^!y-5r/Uzk?Pft, ^ 
ftll ty !>^7kfpft^^o^t7KiR^flc!SiBfSti, h 
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(2) h/u-mv, -^vl^n— rF7t 
Kn^Vft^OjSEf*:*-^ h y TVW^^TA^-^A 

(3) -<>irV, h/^y^»Thy7 
y ^vu^X:**^ F\ ^X^/w^X;*-^^ K^^WIt; 

[0 0 9 8] 4*sr07/u5y^tvll d>*<rj#«£: 
y * f - >- b S I ^ 5 ~ $ 

v\, 

[0 0 9 9] T/wS /^^SrKit-r^Rl-ffl^b^S 
■*ITr^5=*i*ffr^(B-15 i: LT*L,fcfc£>ip]«. 
[0 100] h y 7;v*}VT>v*~<0 J± 

[Oioi] ta-^ y ^-^>coM^<D[^(iffi^^rt^^ 
v-y ^ft^^s^tok*. --o^, ^ 

X^>\ 3r9 9is, t*^, h^r^f >\ — ^^-x^v, 
y^s^fX v-^^^-^^>, y^^i/^n^:/^ 

-f-Az:-r^, -r h 7 K377 V ft <!f <7) ^ — X 

[0 10 2] Sfc^lBPj^ffl^bn-S^^if^Stt^ 

^T/W^^^A^^r^^^, 6 O'CO-O^Ml 
SflrT 5 A ] A 1 JF^^t 1 0 %«T. t 

[0 10 3] :^J:54t«7^;f>mi/^« 

co^^-if^izwi-s^ttfi, i o o ; y y?j*m*<D 
a i iiftit^StftT/uSn'jAt^Mk;^** i o 

0m 1 (O-O-if^HSISBLfc^, m#T6 0°CT6B#r s 1 

£HfcBft*B*r 6 0°Cco-<>ifV5 0 m 1 4 E 

jJfe*»Lfc«(0^««*^ff«Ei-5A HK^OfiFft* (x 
^y^/u) ^ffll^i-S- (x%) 0 
[0 10 4] *«Wt?fflt^za^fltIi5»^JRit^fe 



(12) #P^¥9 -4 1 2 5 2 

22 

*TjS#(B-3) £fcl^5> £ U-Ctt, #P^¥ 1 - 5 0 1 9 
5 0tm fl$H?l-5 0 2 0 3 6f^S, WWW 3 

- 1 7 9 0 0 5 WM^F 3- 1 7 9 0 0 6 ^ 

#§l¥3-2 0 7 7 0 3tm #H¥3-.2 0 7 
7 0 4^«, US- 5 4 7 7 1 8 iftl|Btt$ 

[0 10 5] /U^StLTIt h y :7^~^;«n>\ 
hy^ (4-7/U^-D- , 7 3i^u) jKp>\ hV* (p-hy 
70 /V) tKp>, hy* (o-FU/v) tKp>\ h y * (3,5- 
'^f;i/7i^l #*n>\ hy^ (^?7;i/t3 7 
sKn>\ MgCh, A 1 2 03 x S i O2-A 1 2 

[0106] ^^riym^mt Ltn, h y ^^'^/v^7 

— K . h y.n-X^/i-T.:/^-^^^ h 5 {*<is9 7 
jvjruy ^=./\s) K N, N-v^y f/VT— V 
^h^^^ (^^7/VtD7x^l/) tKu— K 
at^^i^f h7 (^y^ 7/vto -7 — h 

2(9 ft 5 r t ^>o 

■[01071 *^7Wt-&»iLTH K^tK^ 

(7, 8-^#/W-<£>^;*7) ^u— h x h^n-^^/U- 

• is) NftifSr^tfSr t^x*#5 0 

[0 10 8 ] oil, 2tt^_bm^^Tffli^^r i: 
fe"t?#5 e 2l»^JKfL^* [A ] Z:f£mk 

£f)Z>it&m IB] tit, ±IE^J: ?ft(£#(B-1) 
30 , (B-2) 4fcli(B-3) Zmtefr^xm^Z^b**-?* 
ho 

[0109] ^rnxm^^hziz* ? u-tis^kf&mzs 
±.%z<d x. o t£m&&mit-&m [a] &£itf&i% [b: & 

{0 1 1 0] ^^air^^tolKcolHaaiifflt^ru?)^®" 

-O^v, ^^°^>- N K 

^^^.*^ftif(Ollg]tefil^t**, v-^^ 

[0111] rnbM^b«^iMt5i:il 
-C, m»&mit&to [A] *ai 0- 8 -i o-^/u/ 
y y h/u (S^Sffi) »*u< fii 0* 7 -5 x 1 o- 2 ^e 

50 [0 112] [B] t It (B-1) *3j:a/*fc^(B 
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-2) &m\t^btiz>m&Ki±, [a: com 

&&mizM-tZ>f&ft [B] ^OT/uS^^oW^Jt: 

(A 1 T\ iifif 10-lOOOOStK 

(i-2 0 — 5 0 0 0(OfiTffl^?>tt5o C^fllT/i^ — 

2) btf&mZirLZbZfrte. (8-1) foT/w^^A 
m+ (A 1-1) t (B-2) *GDT/i^ (AI-2) 
oo^^-it (A 1-1/ A 1-2) ^0. 0 2 - 3 £ bi~l4 0. 0 
5-1/5 t5fc?>fiT*ffl^6.rLS C t^a* Li\ 
[0 113] [B] b It (B-3) ^ffiu^rt* 70 

m&&mik&%> [a] £/$;#(b-3) 

Jt ( [A] /(B-3) ) li, ffl^O. 0 1 - 10»*L< 
f±0. 1 — 5 0*T^u^btt5o 

^fe.rtt^ric^SrjS^i-SRi-tl, iS*- 5 0-1 5 0 
t»S l< 14- 2 0 - 1 2 OXOlfitt, l^-508f 
B»* L < 14 5 2 5 B*MS5tt£-£5 r b £ c 

[0 1 15] WP^tfflt^n^^o-tylttlil 20 
±!Bfi)t^ [A] :&J:l/ [B] (D'J?&< b h^^ri^m 

[0 116] CcDfe^ii, .iW*ffcot^W 
TfcoTUl\ LTCi, fetalis i 

O2, A 1 2 O ■ te?<D^JLWmt^^*L<m^bri 

l^>\ l-^r-v, 4-^^vW1 — <>^v/ e £if£0 J ^^^2 
- 1 4 C0a---d-u^^ V^^rit^t LTSjSESixS 
(*) m^ftfcS^(4tf^/U->^ 7fuy 50 

[01 1 7] *fc**W-Cffl^^rt5^^n-fe^ttjK 

qlcii'^n^t >i: n u >\ — 

u 7 y>b%m.&t>txm^Z>^b hX% 
[0 118] **5**Mtfli, *9*-tei'7kffllt*:l&J$L 40 

[0 119] «Wtffli^ia.5^y7 c Dl:Vyt ± 

[0120] m$i*mnm&, mmm^b^m^m^ 
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[0 12 1) »-&S:!B»*-frffi^i9 3lii"*-5SSii?i, 
-5 0-1 0 0 tif 4 L < 14 0 - 9 0 t^agT*, £fc 
SaSfi'&iSfeJ-J: 9llli£i-5BS{wfi, 0-2 5 O'CWSL 
< fi2 0-2 0 0 < CoafiT*?T*5'ili:^S4Lv\ fi 
^S:^fflfi^a{3j;-9llffi-t-SK^f4, 0-12 0t;» 
4U< l42 0-1 0 0trofiST% 1 0 0 kg/cm 

2 b< J43TJE-5 0 kg/cm 2 ^EE*T-CtT*5 wi: 

[0 12 2] S^t4, ¥i*gc5£* il^co^-T 

[0123] -t^U^p t'l/yT« 

[0 12 4] -co J: tzt^lTifc 

[0 12 5] iiMf&'At LTIE^Stx^E 

SiJd: ltf4 x 2, 6-^-1-37^/^-4-^ ~ ; —jv 

(BHT) # ^^bKlk^k ^h?** >^u>-3 
- (3, 5-^-t-^/l-4- tKn^y7z^) yu'-t 
"h] 0- (3, S-^-t-^M-tKa^y 

if^.Kt^ [ = ^u-3-(3, 5-v?-t-y^yu-4-'r K=^-> 
/c^^-F, Irganox 1010 Ci>^*— K 
^7^1 /— /v^KftBSitffl : ^p d p^.) ttiftoy^s—^ 

A, 1,2-b: K^v^rTy >K^7 /v-v-^^^if ^J!IJK 

x^t u — h N ^ > ^ - y ^ y /uey .7^7 U'— 

.x y h—A h !J 7f7 u— h/^^co^ftr^^— yiJiM 

[0 12 6] 4r-Y*±, T/i^s-i-, »ft^ 
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n^>TK ^vh:J--<K ?7V74Y, T)\s^=-<?J* 
[0 12 7] T^y tfuv&tecottSric^irrt:, , 

[0 12 8] -OJ: ^tt^rffiiSB&ftftt fcirx. 

KttifCO^r h>y<— ^=^> K^, 1, 1-fcf;* 
.(t-y.f-^-^v) n^*iJ-^2, 2~\?x (t-y^ 

t^f-> H\ 1, 1, 3, 3-r h 5 ^vi^fvut: Yns<—3r*t 

^Yt£¥<D^ Kn^-^yK& ^-t-^/W^-yj" 
*->K, 2, 5->V^-2, 5-> ; (t-y^/W^-^^^) 
— (fSS,* : ^ry>2 5 B) , 2, 5-> ; ^ ^* 

/w-2, 5-vy ^-^->) ^v^r-»-35S4f^v^' 

y-f;WN°»,t3ry K^t'(7)v : 7y7W<-t= 3 ry' KI, t- 
^f;Ww t^y7irT- K t-7^W<-t^ry-<y 
v — — K 2,5-^^^/1^-2,5- (^yyV;^»^^r 30 
is) ^^^^^t'(Dy<-^^^^^^^m^t^mf 6 

[0,129] zcox o^mMmtm±, ^y^tfu 

> 1 0 0mS;Si3;'*tLT, ilSO. 0 1-1 Si^G. » 
£L< II 0.05-0. -SfiftfflOftTfflu^ r tfrX 

[0 13 0] ^^^^yyn^uyMWfll 
[0131] t LTIi, Ka*S*si£, fHxttK* 

■»SL<Hl 8 0-2 6 0 c C£O^g;:MtTga«i 



¥fm¥>9 -41252 

2(5 

X^M£ffi-C#£7^ L/DOffidSl 0/0. 5 — 6 0 
/ 3 mmtSo / Xyi^sff * t u \, X/i^ ^ o4»JB 

OjfbaUiSSii. iMfttO. 0 l-l OOm/miiu ■»* 
t < H0. 0 5— 1 0m/minSfl[T*>5o ±IEOJ;5<ciS 

affffi 1 0-1 0 0 0 0 m/mi n , »4 L < 111 0 0 — 
5 0 0 Om/min-CfcSo ffioty X/V^&ffLffl^ix 
fc^e/ y^ > hJ±a«H##S!9<o»iriE{*Six, 
r toR(Oi£f*fS*lia«tt 10-10000, » * L < 
moo — 500 0T^^ o 

[0 13 2] ~<o± 5i:J»*tSci:l:«t 5*<bixfcjB: 
* if 4- i t -T ^ifellSC^ ft 5«LS?rli6i- - t ifi 
[0 13 3] IfBOJ; pKfi^ixfc^-r 7^y>H, t£ 

[0134] fct^tfs«ai*fc(o^y ^-t 0 ^^^^ 

(ft^ffi) , Sfc^Jist^O/Ky^^^u^ArTKfc 
5 v ^Si»#Ji-y}ifc S -ti:-C»«*-C«^T J: ^ (IS 

c 

[0 13 5] /f y7n> c uy^i4e 

^ S ttfia* 1 0 - 1 0 0 g /rn 2 L < ill 5 - 

5 0g/m 2 tfc5:t^i4Lt\ 
[0 13 6] 

[0 13 7] rcoi 9***W^«S'^y y' 4 " t°u>M 
[0 13 8] 

[0 13 9] ?t*3*:K*ffl*^iot^T, ^y^ e "^uxo 

[0 14 0] [5>^Sy^* (Mw/M n ) J ^S^* 
(Mw/Mn) ;^7fiSGPC-15 0C^ 



-14- 



(15) 

27 

[0141] ftM*7J*n, TSK GNH HTT'fe 
9, *7At^XfiIS7 2mm, fi^OOmmtfc 
9, ;*7 9Afi£f*i 4 O'Ci: U ^SWlKtto-i^ n n 
-<^irV (fnjtttjgl*) fc£X5IMfc6Sik#Jfc LTBH 
T (KPa^ a p p) 0. 0 2 5lt%^iv\ 1. Oml/ 
SfflStiO. lIf%i:U R»&A 

0 0 0*5«tU c Mw> 4 X 1 O 6 t^O^TtejfCy— *±M£ 
■ffip, 1 0 0 0 <Mw< 4 X 1 0 6 Co^Tf^U^y 70 

[0 14 2] [fc — h^>— tl 0 c mXi5 c m 

<n^ffim&&t:. mtijjfo&mt it i omu k 

[0 14 3] r(Oir#±a^— ^w<— teSm.mrtU .TS 
y-/W<-!i2 5 mmrhT 2 rnmCOv^y ^ >^i^^o 

5°C, Til 5 0t, V™/V-ff7^2k6/cm 2 , 

5l5IWI«(:j:9y-^fiiOOmm, 5l9ffi*«3 
0 0mm/^T3ISKRLt, t - h ^—/u&gSrffffi 
Lfc. 

[0 14 4] [^^Jg] # h-fj/^tJlKES- 
7 0gM7^^-^l^ *ffiJS*ffi:Siffl: (MI 
U) l:±!!)^^^«SrffffiUfco SIE^/hS i MS if-< 

[0 14 5] 

mmmi] n^mmmkistzi y * h^<o*T>u 30 

^m^r- k y ffSLh-^>7 5 0ml 

^A2x, 7"t: c ^#llTt2 0»W: o 

>-£A 1 JH^F-iwJfeaLUTO. 2 5 ]) ^e/W rac-v^fvw 
yyi/yt 4, 7 {1- (2-^ ^/wO^— } -y/va-J 

n y K^Z r^iglt O. 0 0 2 5: V ==)\> 
1)W7L. 7'^ '^u^JE7kg/cm 2 6 tLT7 0tTliira 

y y y~/i^^L/--^ sot-cioWflftSito 
sw^y^peuy (1) tti8g-efc9, fi^s 40 

14(^9 0 0 0 g P y ^;t Z r , MFR!i3 3g/ 

[0146] 

[sue«y2] 

x^-^^M^ Lfzrfy y.Myy 7=> \z*^>vr >v ^ J 
*"$-zs<0 h^^^^m (A 1 ; 1 . 5 2e/b/y y h 
CHs/Al e/WJt ; 2. 1 2) 8 0 0ml 

fc. 

[0147] 777 = teSff4: 3 7-4 0°C, @Hjffi 50 
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S^2 7-2 8. 5t-^T, 3 0mmHgi:t4^W 

/: SfeW ^ f-;u7/u ^ / ^rf y 5 3 . 6 g ^So f; c - 
<DlSifcVt<0*3-/l'Tjl'$ y ^r-^X- h/U*^>6 5 0ml 
^m^wmmLtz 0 z\<D£b\^X%hr^tz*^->vT>v 
% y =*1J- V/ h /v^i > jSJRli, A 1 «a^ 5 1.32 
/y y gffi-CfcD. CH3 /A 1 

it (~^Jfc) tel. 5 4-Cfoofco 
[0148] 5te4>lcas(SBlft Lfc 4 0 0 m 1 ©S*»t 

F-948) lOgfciah^yi 50mlSrKAU » 

6 7; 9e^t*»lftTt6 O^ft-CffiTLfco ft 
:^a*t3 0^ 9 5 3 CT-4B$PW*tt 0 

>l 5 0ml -C3[e]^^U 1 5 0ml bt£i> 

«£ 5 h/^y^O^SSLto v-y^l g 

ir^fLTA 1 £5. 5 ? y*/u#t51#jfi» (a -1) 

[0 14 9] 3E^{r^*HlfeLfc2 0 0ml oSI^S 

±fE-?»fcB#/S# (a-1) £A 1 JBWlftJlLT 
9 5 y h / vx y ; t r a c - -y ^ v U 

{1- C2-y ^A^-^^^/W^ >"7 f — /w) } vvu =7 
^ y A v> y n y K£Z rSfl:MltO. 0 3;y^ 
^D^.5^W««iLfco ft^T-n-^ 0 0ml ^ 

ap^.. h y-r y^r^;^^*: i, 5; y 

it55)WU:f, ^u^uv^^ (1. 6 y y K - 
/u/hr) *2»$Pfl. 2 0°C-r^il$-N:. ^7 : " br°uvcD 

o-CS^I^t, ^^r^>l 5 0ml -C3!H]gfe#t, n-^r 
^yTSfiaito *(OJSS*. Hfrttffil gSfcO^y 
7^l: c yy3g^tl, ^3^^^0.0 0 9 6 5 
7/i-^y^^4. 7 8^ U^/uSJt^nti 
{«te«E/5£# (b-1) «r?#fc 0 rolS, ^Jt^teXUmft 

[0150] y~ ^ u>^m^ 

Tt^i-M^g^L/c 2 y v h/uco^-— k y ^ 

"'^l/y4 0 0 g, cn^U^ 1 0 y y b/^ttiA^ 5 

0 c C!:«lt N y -< y^/uT/u 5 ^-^^ 1 . 0 5 y 
e/uioJ:^±fB^1#o^/cI§*^ (b-1) *yvv 
^^7^i:lT, 0.0 0 0 5 ;ye/i/l)D^ 6 0tt* 

[0 1 5 1] »?>rifc^y7 , 3i:Vy|-t 12 3.4g 
-T-fo n , m-^Silte 2 4 0 0 g/g ttjK. 2 4 7 kg- 
^^"/mm o 1 -Z r • h r T*fe 9 , -^U>*^ v 
till 1 . 0-^%, n-^7^^^I^^c^S^0. 6 fiS 
MFR^1.0 5g/iO^ 3 1°C, ^S; 
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S^0.4 0g/cm 3 X&>otz 0 

[0 15 2] ia»fe»^J:Sgtt 
±mx'&hritztf})y p u t°uy l o 0I19JCBHT 

(2, 6-v ; -tert-^^/v-4-^^i-^^y — yu) 0. Hi 
SP, Irganox 1010 0. 1 ^r7!)yS*^> 
£i*0. 1 ^JlU^— 3^>>2 5 B 0.0 7 

fiiSSffi-^U — yyx;^; **t—X&&Ltz&* 2 0 
0-2 5 Ot^ia^Lfc»UJ*T-»B!tiattU-C^y 

[0153] 70 
• [«tiS9J3] 

^HliItl/:2 0 0ml KiSffil 2 T 

»*:Hte8# (a-1) IrAlJI^CMUg^y^ 
hy^>i^^?U/trac-v : ^^/^->y {1- 

(2, y tvi^ ^^-yw) } ^K^j 

=l*?J*¥9 - y K£Z rS^CiglTO. 03;!i^ 
/Um?L5ft?$mWVtz 0 Jfcl^n-^ 3MJ->1 0 0ml £ 

an;tx h y -< y^^^T/u^ ^ a% 1.5; y^yi^n 
x.-c533-ra*»Lfc«, ynt e i/y^ (i. 6y^h 20 

;v/hr) *r2.H#R?k 2 0°CTij£ii£-£\ y>v¥l/><D 

oTSDfe^, — 15 0ml T3 03fc#U n-T* 

*>TSBJSLfc, -t H*»«l g3fc9#y 

y^e/W T>^; ~£At^4. 82; y^-^feSFSixfcH 
ft*Mftj«# (b-2) £#fc e 
[0154] 

n^uy4 0 0 g, =f U>6 !) 7 h^ftjA*, 5 0 30 

°ci^m^Lx h y >r vf^frTfrX — VJ* i . o ; y ^ 

/u*5«t^@ft:teiK^ (b-2) ^^-D^iLt 

o. q o o 5 ^ y e/wjpx., eotriftBi^tTo 

[0 15 5] #brtfc^y -7 e n fc'uylt 14 3 gT'fc 
19 s S-^St±ii2 7 0 0 g/gttj^. 2 8 6 kg-/Ky 
— /mmo ]-Zr • h r Xfo , U^JSE^faft 
f*5. 0*A°o, n-^^^fiR^ftdSO. 4 8lf%, 
MFR^2. Og/10ft\ Bt&#12 9t. F^^ff^O. 
42g/cm ; Xfootz 0 40 

[0156] mmtmizxzmte 

^iJ/nt^y (3) &'&tz 0 
[0 15 7] 

3E»(-SSISJfeLfc 2 0 0 m ) (OSJ^Sii, ftJf£o[§#: 
(a-1) ^1^:^1X9^^ hyu-^i 
Vi^^Lfirac-v y ^/U-v-y u>t*\x {1- (2-y^/V 



M?9 -41252 

30 

-4, 5-^vyV Vf*:=^u) } - r> i,^^ ;n y K£r 

Z r^CillTO. 03; y ^/Ufitix. 5 ^HBH^'L 
fc 0 &^T~n— 10 0ml £JD*_* hM y^^ 
5 = 2 A S: 1 . 5 ; y *yuAD*_T 5^W«l^Lfc 
y^Pt'l/y^ (1 . 6 y y h/U/h t ) £2 8# 

^tVl 5 0ml T3lilffi#U n-7^yT«ll 

?rtL, ^/i/a^^A^O. 0 0 9 1 ; y-=£/W Tyu; 
^^A^ 5 . o 1 ; ye/wa^SttfcHfrttffiric^ (b- 
3) S:#fc B 
[ 0. 1 5 8] 

3E#l::fi*KlfeLfc 2 y y Y;\s<D3r- V 2 u— :/(::, 

Dtvy4 0 0 g, ^5 : -u>'2 y y y^&tt&fy, so 
°c(:M.tt hiJ>r y-ff-tvTtv^ — t-u i. o ; y 

✓wi3j;tfB#ttfiMt# (b-3) ^^a^^^tLt/ 
'0.0 0 0 5 ;y^D^ 6 0°CTl^l^o 

[0 15 9] l0 4.9g(O^yy-^vy«|^ 
tz 0 ^£0/Ky7'n >»(7)MFR^2. 0 5 
SL£tt 1 3 8°C ' "Cfcofco ^/-:^f-uy^at!i8. 
O^yVO/o-CfcofCc 

[0 16 0] iflK^fttwJi^^tt 
r^y tr'i/>£, JKit«l2 irKiai^L-C^ttL, 
^y^nt^y (4) fc^fco 

[0161] 

Tf^nfi^y/n^i/y (^#!l#^<t^C#-^cO 
«3S«<ofco) J¥Ui«T*iHj!B«Ufc«, 0. 6 
<p , 114 1 ?L<Dffi& Q <b *7Lfcfc 9 0 . 6 g 

2 0g/m 2 (D^aS^^KatLf-o 1 ir^1" 0 

[0 16 2] 

^y^at^uy (^fl/yS^iO; 3 8e^%, M 
FR=3 4 g/10j:\ ^fi^ (Mw/Mn) =2. 

6 5) *m^xmMm\ t m&\z. Lx^t^^^mm l 

[0 16 3] 

[it^>i2] n^mirjy'xi t : u>.*m^^, y^-^a 

1 %T% MFR112. 8g/105)t^of: D ;h*ffl^ 

!:«t. 
[0 16 4] 
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Mw/Mn 


Z1 


1.9 


2.C 


2.3 


2.65 


2.8 


t->-m£ (kfl/5ai0 


0.63 


O.TD 


0.78 


C.BO 


0.31 


0.6 


MIU 


0. 248 


0. 250 


C. 253 


C 255 


0.259 


0.32 
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